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A BST R AC T  
 
Aim: Varicocele is abnormal dilation of testis veins without unclear pathophysiology. Morphological 
studies showed imbalance between vasoconstrictor and vasodilator mechanisms. We aimed to 
determine the relationship between varicocele and cardiovascular system disorders with 
electrocardiography (ECG) parameters. 
Methods: This is a prospective study which was conducted in a University Hospital between 
February and June 2018. Thirty patients (18-45 years old) with high grade varicocele from urology 
outpatient clinic and 32 healthy volunteers for the control group were recruited to the study.  
Results: P-min. value was significantly higher in control group than patients with high grade 
varicocele (p= 0.03). PR, QT and QTc intervals, PWD and P-max values were similar. Also, there 
were no significant differences in terms of the other ECG parameters between the groups. 
Conclusions: In this small prospective study we have found no association between high grade 
varicocele and potential electrocardiographic arrhythmia predictors namely OTd, QTc interval, PWD, 
Tp-e interval, Tp-e/QT ratio and Tp-e/QTc ratio. Long-term follow-up and large-scale prospective 
studies are needed to confirm our results. 
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Introduction 
Varicocele is abnormal dilation of testis veins 
[1]. The prevalence of varicocele is estimated 
to be 15-22% in the adult population [2,3]. 
Varicocele is seen in 30-40% of patients with 
male infertility [4,5].  
The pathophysiology of varicocele is still 
unclear. Some morphological studies have 
shown imbalance between vasoconstrictor and 
vasodilator mechanisms. Increased 
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vasoconstrictor activity and endothelial 
dysfunction has been demonstrated especially 
in high-grade varicoceles [6, 7]. An association 
between varicocele and lower extremity 
venous insufficiency has been reported in 
several studies [8-10]. Also, correlation 
between coronary artery ectasia and varicocele 
has been documented [11,12].  These findings 
suggest that varicocele may be associated with 
diffuse vascular abnormality as a part of 
systemic disease.  
Increased dispersion of repolarization and 
electrical instability may cause ventricular 
arrhythmias and sudden cardiac death [13, 14]. 
Myocardial repolarization can be assessed with 
QT interval (QT), corrected QT interval (QTc), 
QT dispersion (QTd), T-wave peak to the end 
interval (Tp-e) Tp-e/QT and Tp-e/QTc ratios. 
Furthermore, P-wave dispersion (PWD) has 
been advocated as a measurement of the 
heterogeneity of atrial depolarization, which 
may be useful for the assessment of atrial 
fibrillation (AF) risk [15].  
As far as we know there is no study about 
relationship between high grade varicocele and 
cardiac arrhythmias. In this study, we aimed to 
search the relationship between high-grade 
varicocele and potential electrocardiographic 
(ECG) arrhythmia markers; QTd, QTc, Tp-e 
interval, Tp-e/QT ratio, Tp-e/QTc ratio and 
PWD.  
 
Methods  
 
Study population 
This is a prospective study conducted at Bolu 
Abant Izzet Baysal University Hospital 
between February 2018 and June 2018. The 
study protocol was approved by Bolu Abant 
Izzet Baysal University Clinical Research 
Ethics Committee (2018/38) and a written 
informed consent was obtained from each 
subject. All procedures performed in studies 
involving human participants were in 
accordance with the ethical standards of the 
institutional and/or national research 
committee and with the 1964 Helsinki 
declaration and its later amendments or 
comparable ethical standards.  
Thirty patients (18-45 years old) with high-
grade varicocele attending urology outpatient 
clinic and 32 healthy volunteers as a control 
group were recruited to the study.   
High-grade varicocele (grade 3) was diagnosed 
with scrotal color Doppler ultrasound.  Reflux 
with Valsalva maneuver longer than one 
second which is independent of vessel 
diameter was determined as grade 3 varicocele 
[16]. 
All participants were underwent transthoracic 
echocardiographic examination and patients 
with heart failure, valvular heart diseases or 
cardiomyopathy and patients with a systemic 
disease  like hypertension, diabetes mellitus, 
coronary artery disease, peripheral artery 
disease, arrhythmia, thyroid disorder, collagen 
tissue disease or malignancies were excluded. 
The patients getting any drug due to common 
cold or any other reason were also not 
included.  
 
Electrocardiography 
Twelve-lead ECGs were obtained after a 10-
minute rest, with 10 mm/mV amplitude and 25 
mm/s rate with standard lead positions  in a 
supine position using commercially available 
machine (Nihon Kohden  Cardiofax ECG-
1950 VET). ECGs were manually measured 
with a magnifying glass (TorQ 150 mm Digital 
Caliper LCD) by two blinded cardiologists 
having no information about subjects. The 
difference between maximum and minimum P-
wave duration was defined as PWD. QT 
intervals were measured beginning from the 
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onset of the QRS complex to the end of the T 
wave. The R-R interval was measured and 
used to compute the heart rate and QTc with 
Bazett’s formula [17].  
QT dispersion was determined as the 
difference between the maximum and 
minimum QT interval in different leads. The 
Tp-e interval was defined from the peak of T 
wave to the end of T wave from precordial 
leads [18]. Tp-e/QT and Tp-e/QTc ratios were 
calculated. The intra-observer and inter-
observer variations for measurements were 
less than 10%. 
 
Statistical analysis 
SPSS 15.0 Statistical Package Program for 
Windows (SPSS Inc, Chicago, Illinois, USA) 
was used for analysis. Quantitative variables 
are expressed as mean ± standard deviation 
(SD) and qualitative variables as numbers and 
percentages. Differences between independent 
groups were assessed by t-tests for quantitative 
data and Chi-square test for qualitative 
variables and with Mann-Whitney’s U test for 
variables without normal distribution.  A two-
tailed P value of < 0.05 was considered 
significant.  
 
Results 
Demographic characteristics of participants 
were similar (Table 1). Electrocardiographic 
measurements of patients with high-grade 
varicocele and healthy control group were 
presented in Table 2. P-min value was 
significantly higher in control group than 
patients with high-grade varicocele (p= 0.03). 
However, PR, QT and QTc intervals, PWD 
and P-max values were similar. There were no 
significant differences in terms of the other 
ECG parameters (Tp-e interval, Tp-e/QT ratio 
and Tp-e/QTc ratio) between the groups.  
 
Table 1. General characteristics of the study 
groups. 
SD: Standard deviation 
Table 2.  Electrocardiographic measurements of 
patients with high-grade varicocele and healthy 
control group.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discussion 
In this study, we found that ECG parameters 
including PWD, QTd and Tp-e interval were 
Baseline 
characteristics 
 
Control 
(n=32) 
Varicocele 
(n=30) 
p 
Age (mean ±SD) 
(years) 
26±6 27±7 0.602 
Body mass index 
(kg/m2) 
22±3 24±3.5 0.054 
Smoking 10 (31%) 10 (33%) 0.861 
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not significantly different in patients having 
high-grade varicoceles.  
Varicocele remains a controversial disease, 
which is a common cause of male infertility. 
Correlations between varicocele and coronary 
artery ectasia and peripheral venous 
insufficiency have been shown in several 
studies [10, 19]. Inflammatory pathogenesis 
has been reported to play a role in both 
coronary artery ectasia and peripheral varicose 
veins [20]. Nitric oxide (NO) has been reported 
to a have a role both on varicocele 
pathophysiology and cardiovascular diseases. 
It acts as a vasodilator in the circulatory system 
and prevents endothelial dysfunction [21].  
Accordingly, some studies have suggested that 
varicocele is part of a systemic inflammation 
and diffuse vascular disease [22]. 
Systemic inflammation might have a 
substantial impact on arrhythmogenesis 
through a variety of direct and indirect triggers 
[23].  The increase of ventricular repolarization 
dispersion is associated with malignant 
arrhythmias and has prognostic importance in 
terms of mortality and sudden cardiac death 
[24].  QTd is an important ECG parameter, 
which may predict ventricular arrhythmia, 
sudden death and other cardiac events [13, 25]. 
Tp-e interval is an ECG parameter related to 
ventricular arrhythmogenesis and 
repolarization heterogeneity [14]. Some 
studies have shown that prolongation of the 
Tp-e interval is related to ventricular 
arrhythmias [18,26]. PWD is an ECG 
parameter used to evaluate intra-atrial and 
inter-atrial conduction times and is useful for 
determining the risk of developing atrial 
fibrillation [27,28]. 
In our study, there were no differences 
between high-grade varicocele patients and 
healthy subjects in respect to possible 
electrocardiographic predictors of 
arrhythmias. Similarly, Kilic et al. [12] have 
reported that varicocele was not associated 
with cardiovascular risk factors and 
demographic parameters in their study.  
To the best of our knowledge, this is the first 
study to evaluate the effect of high grade 
varicocele on myocardial and atrial 
repolarization dispersion determined by QTd, 
Tp-e interval and PWD. In this study, we found 
that there were no significant differences 
between high grade varicocele and healthy 
subjects in respect to QT interval, Tp-e 
interval, Tp-e/QT and Tp-e/QTc ratio. Also, 
PWD were similar in both groups. 
 
Conclusions 
In this small prospective study, we have found 
no association between high-grade varicocele 
and potential electrocardiographic arrhythmia 
predictors namely OTd, QTc interval, PWD, 
Tp-e interval, Tp-e/QT ratio and Tp-e/QTc 
ratio. Long-term follow-up and large-scale 
prospective studies are needed to confirm our 
results. 
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